






4HE  AUTHORS  REPORT  OBSERVATIONS  OF  SINGLEMOL  DETECTION 
OF  THIONINE  AND  ITS  DYNAMIC  INTERACTIONS  ON  AGGREGATED 
!U  NANOPARTICLE  CLUSTERS  USING  SURFACE  ENHANCED  2AMAN 
SCATTERING 3%23	 # 2UAN 7 7ANG AND " 'U FROM THE /AK 
2IDGE  )NSTITUTE  FOR  3CIENCE  AND  %DUCATION /AK  2IDGE 53! 
*OURNAL OF 2AMAN 3PECTROSCOPY  	  3PECTRAL 
INTENSITIES ARE  INDEPENDENT OF  THE  SIZE OF !U NANOPARTICLES 
STUDIED  FROM    TO    NM	  AT  THIONINE  CONCENTRATION 
  -  OR  AT  SINGLEMOL  CONCENTRATION  LEVELS  2AMAN 
LINE  SEPARATIONS  AND  IN  PARTICULAR  SPECTRAL  ¾UCTUATIONS 
AND  BLINKING  WERE  ALSO  OBSERVED  SUGGESTING  TEMPORAL 
CHANGES  IN  SINGLE  MOL  MOTION  ANDOR  ARRANGEMENTS  OF 
THIONINE ON !U NANOPARTICLE  SURFACES  )N  CONTRAST  BY  USING 










WAS  STUDIED  ,  .GUYEN  #  0OTVIN  '  $JEGA-ARIADASSOU 
,  $ELANNOY  ,AURENT  #  ,OUIS  FROM  THE  ,ABORATOIRE 




A  LARGE  RANGE  OF  TEMPERATURE  ! MAX  OF    CONVERSION 





-ULTILAYER  ½LMS  COMPOSED  OF  POLY,ARGININE	  P!RG	  AND 
MERCAPTOUNDECANOIC ACID -5!	 STABILIZED !U NANOPARTICLES 





/PORTO  0ORTUGAL  *OURNAL  OF  0HYSICAL  #HEMISTRY  #   
	  4HE FORMATION OF THE P!RG!U-5! .0 SELF
ASSEMBLIES AS ALTERNATIVE MULTILAYERS WAS CON½RMED BY 56
VISIBLE  ABSORPTION  SPECTROSCOPY  AND  AT  FORCE  MICROSCOPY 
WHILE  THEIR  ELECTROCHEMICAL  PROPERTIES  WERE  STUDIED 
USING  CYCLIC  VOLTAMMETRY  SQUARE  WAVE  VOLTAMMETRY  AND 
ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY #HARGE TRANSPORT 
THROUGH THE MULTILAYER WAS STUDIED EXPERIMENTALLY BY USING 
THE  REDOX  PAIR  ;&E#.	=
  4HESE  NEW  ASSEMBLIES  HAVE 
A  HIGH  PERMEABILITY  TO  THE  PROBE  IONS  4HE  PRESENCE  OF 
THE  !U-5!  .0S  GREATLY  IMPROVES  THE  CONDITION  AND  THE 
ELECTRONTRANSFER  ABILITY  OF  THE  ½LM  WHICH  EXHIBITED  NEW 
ELEC PROPERTIES CHARACTERIZED BY A LOW IMPEDANCE RESPONSE 
AND ENHANCED ELEC CURRENT AS MORE LAYERS WERE ADDED FOR 
BOTH  !U-5!  .0  AND  P!RG  TERMINATED  MULTILAYERS  4HE 
BEHAVIOR OBSERVED IS BASED ON  CUMULATIVE CONTRIBUTIONS 
ELECTRON  TRANSFER MEDIATED BY  THE !U-5! .0S  LAYERS AND 
IONIC  DIFFUSION  FAVORED  BY  THE  POLY,ARGININE	  LAYERS  DUE 
TO  THE $ONNAN  INCLUSION 4HE ½LMS OBTAINED  SHOWED HIGH 






.ANOCRYSTALLINE  #E/  WAS  PREPARED  BY  PRECIPITATION  OF  A 
SOLUTION OF THE ACETATE USING SUPERCRIT #/ AS AN ANTISOLVENT 






IN  A  CONVENTIONAL  MANNER  BY  THERMAL  DECOMPOSITION  OF 





ON  THE  PRECIPITATION  CONDITIONS  WHICH  IN  TURN  WAS  FOUND 
TO  IN¾UENCE  THE  DISPERSION  OF  GOLD  ON  THE  SUPPORT  AS 
EVIDENCED  BY  DETAILED  MICROSCOPY  AND  SPECTROSCOPY 
CHARACTERIZATION  4HE MOST  ACTIVE  FRESH  CATALYST  EXHIBITED 
HIGHLY  DISPERSED  GOLD  AND  SHOWED  NO  EVIDENCE  OF  THE 
EXISTENCE  OF  !U  NANOCRYSTALS  USING  DETAILED  34%-  ANAL 
&OLLOWING  REACTION  WITH  #//  SUBTLE  MICROSTRUCTURAL 










'OLD  CATALYSTS  MODI½ED  BY  &E  AND  .I  AND  SUPPORTED  ON 
DIFFERENT ZEOLITE MATRIXES HAVE BEEN STUDIED BY 4%- 402 AND 
CATALYTIC TESTING % 3MOLENTSEVA . "OGDANCHIKOVA ! 3IMAKOV 
!  0ESTRYAKOV  -&ARIAS  !  4OMPOS  !  6  'URIN  %NSENADA 
-EXICO  *OURNAL  OF  .ANOSCIENCE  AND  .ANOTECHNOLOGY   




AND  A  HIGHTEMPERATURE  RANGE  ABOVE    4HIS  SITUATION  IS 
EXPLAINED CONSIDERING  THE EXISTENCE OF  AT  LEAST  TWO  TYPES OF 
CATALYTICALLY ACTIVE SITES OF GOLD ASSIGNED TO GOLD CLUSTERS AND 
GOLD NANOPARTICLES RESP WHILE THE IONIC STATE OF GOLD !U	 
REMAINS  INACTIVE  )T  IS  SHOWN THAT  INTERACTION OF GOLD WITH &E 
PROMOTER  LEADS  TO ACTIVATION OF CATALYSTS AT  LOW TEMPERATURE 









DI  -ILANO  -ILAN  )TALY  #ATALYSIS  ,ETTERS   	   
4HE BIMETALLIC CATALYSTS WERE TESTED IN THE LIQ PHASE OXIDATION 
ON GLYCEROL  IN WATER USING OXYGEN AS OXIDANT AND COMPARED 











WAS ESTABLISHED  FOR  THE CATALYSTS  SUPPORTED ON CERIAALUMINA 










"IMETALLIC  !U0D  CATALYSTS  WERE  PREPARED  BY  DEPOSITION  OF 
BIMETALLIC AQ SOLS FORMED IN DIFFERENT WAYS I	 COREDUCTION 
OF  THE  PRECURSOR  !U  AND  0D  IONS  BY  .ACITRATETANNIC  ACID 
MIXTURE  II	  REDUCTION OF !U)))	  IONS ONTO PREFORMED 0D SOL 
AND  III	  REDUCTION  OF  0D))	  IONS  ONTO  A  PREFORMED  !U  SOL 
!  "ECK  ! (ORVATH  :  3CHAY '  3TE¾ER  :  +OPPANY  :S)  3AJO 
/  'ESZTI  ,  'UCZI  ,  FROM  THE  )NSTITUTE  OF  )SOTOPES  OF 
THE  (UNGARIAN  !CADEMY  OF  3CIENCES  "UDAPEST  (UNGARY 




AND  AFTER  CALCINATION  AND  REDUCTION  4HE  CATALYTIC  ACTIVITIES 
OF  THE  CALCINEDREDUCED  CATALYSTS  IN  THE #/ OXIDATION WERE 
COMPARED  4HE  PRESENCE  OF  BIMETALLIC  CRYSTALLINE  PHASES 
WAS EVIDENCED  IN ALL  THREE SAMPLES BOTH  IN THE AS PREPARED 
AND CALCINEDREDUCED STATES HOWEVER VARIOUS EXTENTS OF 0D 







!  REVIEW  #/  OXIDATION  CATALYZED  BY  SUPPORTED  GOLD  HAS 
EMERGED  AS  A  VIGOROUS  RESEARCH  ½ELD  IN  THE PRECEDING  FEW 
YEARS  DRIVEN BY  THE  RECOGNITION  THAT  THIS  UNREACTIVE METAL 
WHEN HIGHLY DISPERSED  IS REMARKABLY ACTIVE AND SELECTIVE AS 
A CATALYST OFFERING GOOD PROSPECTS  FOR APPLICATION  *  &IERRO
'ONZALEZ  * 'UZMAN  " 'ATES $EPARTAMENTO DE  )NGENIERIA 























OF  SUPPORTED  GOLD  CATALYSTS  FOR  #/  OXIDATION  ARE  REVIEWED 




IN  PREPG  CATALYSTS  USING  TIN  OXIDE  CERIA  AND  ZIRCONIA  AS 
SUPPORTS  GIVES  BETTER  ACTIVITY  AND MUCH  IMPROVED  STABILITY 
WITH  TIMEONSTREAM  )N  THE  CASE  OF  !U&E3N/   
!U	  THE  EFFECT  IS  MAXIMAL  WITH  APPROXIMATELY    &E  4HE 
STABILITY OF CATALYSTS BASED ON CERIA AS SUPPORT  IS ALSO MUCH 
BETTER WHEN SMALL AMTS OF EITHER  IRON OR  LANTHANUM DURING 
PREPARATION  OF  THE  SUPPORT  BY  THERMAL  DECOMPOSITION  OF 
NITRATES  !U3N/  CATALYSTS  OFTEN  SUFFER  INITIAL  DEACTIVATION 
FOLLOWED  BY  AN  INCREASE  IN  ACTIVITY  WITH  TIMEONSTREAM  A 




!  REVIEW NOW  THAT GOLD CATALYSIS  IS  A  VALUABLE AND EXCITING 




BY  NEW  WORK  ON  PREPARATION  AND  UTILIZATION  METHODS  TO 
INCREASE THEIR DURABILITY DURING USE /THER FACTORS INCLUDING A 
SUBSTANTIAL INCREASE IN INVESTMENT IN GOLD CATALYSIS 2$ NEED 






4HE  KINETICS  OF  THE  HYDROGEN  OXIDATION  WERE  DETECTED  FOR 
A NO OF DIFFERENT GOLD CATALYSTS  SUPPORTED ON TITANIA  SILICA 
AND SILICALITE ! 4 .IJHUIS " - 7ECKHUYSEN $EPARTMENT OF 
#HEMICAL  %NGINEERING  AND  #HEMISTRY  %INDHOVEN  5NIVERSITY 
OF 4ECHNOLOGY %INDHOVEN .ETHERLANDS 0REPRINTS ¯ !MERICAN 
#HEMICAL  3OCIETY  $IVISION  OF  0ETROLEUM  #HEMISTRY   
	  ! DUAL SITE ,ANGMUIR(INSHELWOOD KINETIC MODEL 
WAS ABLE TO DESCRIBE THE REACTION WELL 4HE KINETIC PARAMETERS 





'OLD  IS  DESIGNATED  AS  THE  NOBLEST  METAL  BECAUSE  OF  ITS 
CHEMICAL INERTNESS )T IS KNOWN TO DISSOLVE IN CYANIDE SOLUTIONS 
IN  THE  PRESENCE  OF  AIR  OR  (/  OR  IN  HALOGENCONTAINING 
SOLUTIONS AQUA REGIA BEING THE MOST FAMOUS EXAMPLE (EREIN 
THE AUTHORS REPORT A UNIQUE THIOL ESP PYRIDINETHIOL 03	 
ASSISTED  DISSOLUTION  OF  !U  IN  ALC  SOLUTIONS -  4  2AEISAENEN 
- +EMELL - 2 4 ,ESKELAE ,ABORATORY OF )NORGANIC #HEMISTRY 
$EPARTMENT  OF  #HEMISTRY  5NIVERSITY  OF  (ELSINKI  &INLAND 
)NORGANIC  #HEMISTRY  7ASHINGTON  $#  5NITED  3TATES	   
	    !LTHOUGH  DISSOLUTION  WAS  FOUND  TO  BE  VERY 
SELECTIVE FOR PYRIDINETHIOLS SUCH A PHENOMENON IS ASTONISHING 
SINCE  THIOLS  ARE  COMMONLY  USED  AS  ETCH  RESISTS  FOR  !U  AND 
EVEN  03  IS  EXTENSIVELY  USED  AS  A  SURFACE MODI½ER  FOR  !U 
4O GAIN FURTHER UNDERSTANDING OF THE DISSOLUTION PROCESS THE 
IN¾UENCE OF THE REACTION CONDITIONS WAS EXTENSIVELY STUDIED 
/N  THE  BASIS  OF  THE  OBTAINED  RESULTS  A MECHANISM  FOR  THE 
DISSOLUTION  REACTION  IS  PROPOSED  &ASCINATINGLY  BY  TUNING 
OF THE REACTION CONDITIONS THIS PHENOMENON CAN BE APPLIED 





THIOSULFATE  SOLUTION  WAS  STUDIED  0  .AVARRO  #  6ARGAS 
-  !LONSO  &  *  !LGUACIL  $EPARTAMENTO  DE  )NGENIERIA 
-ETALURGICA  5NIVERSIDAD  DE  3ANTIAGO  DE  #HILE  #HILE  'OLD 
"ULLETIN  ,ONDON  5NITED  +INGDOM	    	    4HE 
VARIABLES  AFFECTING  THE  ADSORPTION  OF  GOLD  ON  THE  CARBON 
INCLUDED  TEMPERATURE  AND  CONCENTRATIONS  OF  AMMONIUM 
HYDROXIDE  THIOSULFATE  AND  THOSE  OF  ACCOMPANYING  CATIONS 
AND ANIONS 4HE APPARENT ACTIVATION ENERGY FOR THE ADSORPTION 
PROCESS  WAS  ESTD  TO  BE    K*MOL  AND  INDICATES  THAT 
THE  GOLD  ADSORPTION  IS  ½LM  DIFFUSIONCONTROLLED  4HE  INITIAL 








-  " -ORESSI  *  *  #ALVENTE  2  !NDREU  (  &ERNANDEZ -  :ON 
$EPARTAMENTO  DE  1UIMICA  5NIVERSIDAD  .ACIONAL  DE  2IO 
#UARTO  2IO  #UARTO  !RGENTINA  *OURNAL  OF  %LECTROANALYTICAL 
#HEMISTRY   	    !U  ELECTRODES MODI½ED  BY  A 
SELFASSEMBLED  MONOLAYER  3!-	  OF  DODECANETHIOL  $$4	 
FROM  UNSTIRRED  SOLUTIONS  OF  THE  PURE  COM  REAGENT  IN   
ACETONE  !C	    P(  PHOSPHATE BUFFER  SOLUTIONS  0"3	 
WAS  STUDIED  BY  CYCLIC  #6	  AND  SQUARE WAVE  VOLTAMMETRIES 
376	  4HE  IN¾UENCE OF DIFFERENT EXPERIMENTALLY  CONDITIONS 
ON  THE  ADSORPTIVE  PROCESS  WAS  ANALYZED  4HE  SPECI½C 
INTERACTION OF  !48) WITH  THESE MODI½ED !U  ELECTRODES WAS 
ADEQUATELY  DESCRIBED  BY  A  &REUNDLICH  ADSORPTION  ISOTHERM 
%LECTROCHEMICAL IMPEDANCE SPECTROSCOPY %)3	 MEASUREMENTS 
WERE  USED  TO  ASSESS  THE  STATE  OF  THE  ADSORBED  THIOL MOLS 
DEMONSTRATING THAT OPTIMUM CONDITIONS FOR ANAL DETECTION 














AT  !U  ELECTRODES WAS  STUDIED  BY  IN  SITU  )2  SPECTROSCOPY  BY 
COMBINING EXTERNAL AND INTERNAL RE¾ECTION EXPTS PERFORMED 
RESP  WITH  !U  SINGLE  CRYSTAL  AND  SPUTTERED  !U  THIN½LM 
ELECTRODES DEPOSITED ON 3I SUBSTRATES * - $ELGADO ! "ERNA 
* - /RTS ! 2ODES * - &ELIU $EPARTAMENTO DE 1UIMICA &ISICA 
E  )NSTITUTO  5NIVERSITARIO  DE  %LECTROQUIMICA  5NIVERSIDAD  DE 
!LICANTE 3PAIN *OURNAL OF 0HYSICAL #HEMISTRY #  	 
 4HE IN SITU )2 SPECTRA OBTAINED IN SOLUTIONS WITH P(  
  CON½RMED  THE  POTENTIALDEPENDENT  SPECI½C  ADSORPTION 
OF BIMALONATE ANIONS  IN A BIDENTATE CON½GURATION  IRRESP OF 
THE  CRYSTALLOG  ORIENTATION  OF  THE  !U  ELECTRODES  4HE  HIGH 
SIGNALTONOISE  RATIO  ASSOCD  WITH  THE  SURFACEENHANCED 
)2  ABSORPTION  3%)2!  EFFECT	  IN  THE  CASE  OF  THE  !U  THIN½LM 
ELECTRODES  ALLOWS  THE OBSERVATION OF  THE  CARBONYL  BAND  FOR 




BIMALONATE  DECREASE WITH  INCREASING  SOLUTION  P(  FOR WHICH 
ADSORBED MALONATE ANIONS PREDOMINATE 4HE ANALYSIS OF THE 
INTENSITIES  OF  THE  NUAS/#/	  AND  NU#/	  BANDS  FOR  THE 
UNCOORDINATED CARBOXYLATECARBOXYLIC GROUP OF THE ADSORBED 




ARE BELOW  THOSE OF  THE CORRESPONDING  SOLUTION EQUILIBRIUM 










%LECTRONIC  BONDING  AND  STRUCTURAL  PROPERTIES  OF  MONOAT 
!U WIRES CONTAINING  IMPURITIES OF AT ( AND # WERE  STUDIED 




2EVIEW  "  #ONDENSED  -ATTER  AND  -ATERIALS  0HYSICS   
	  ,IGHT  IMPURITIES CAUSE SIGNI½CANT CHARGE 
REDISTRIBUTION  IN  MONOAT  !U  WIRES  ALTERING  BONDING  AND 
AFFECTING THE WIRE STRUCTURAL PROPERTIES ,IGHT IMPURITIES CAN 







!  REVIEW  '  (AN  0  'HOSH  2  $E  -RINMOY  -  6INCENT 
$EPARTMENT OF #HEMISTRY 5NIVERSITY OF -ASSACHUSETTS 53! 
.ANO"IOTECHNOLOGY  	  -ONOLAYERFUNCTIONALIZED 















OF  NANOPARTICLES  &E/  NANOPARTICLES  ARE  INITIALLY  PREPARED 
AND  SUBSEQUENTLY  COATED  WITH  !U  LAYERS  UNDER  HOT  CITRATE 
REDUCTION OF (!U#L # + ,O $ 8IAO - - & #HOI $EPARTMENT 
OF  #HEMISTRY  (ONG  +ONG  "APTIST  5NIVERSITY  0EOP  2EP 
#HINA  *OURNAL  OF  -ATERIALS  #HEMISTRY    	   
4HE  CITRATE  MONOLAYER  OF  THE  NANOPARTICLES  IS  THEN  READY 
FOR  PLACEEXCHANGE  WITH  HOMOCYSTEINE  MOLS  TO  PRODUCE 
THE  WELL  DISPERSED  HOMOCYS!U&E/  NANOPARTICLES  4HESE 
HOMOCYS!U&E/ NANOPARTICLES WERE FULLY CHARACTERIZED BY 
803 VISIBLE ABSORPTION SPECTROSCOPY MAGNETIC SUSCEPTIBILITY 
MEASUREMENTS  &4)2  SPECTROSCOPY  4'!  AT  ABSORPTION 
SPECTROSCOPY  ENERGY  DISPERSIVE  XRAY  SPECTROSCOPY  XRAY 
POWDER DIFFRACTION 3%- 4%- AND HIGHRESOLUTION 4%- 4HE 
HOMOCYS!U&E/  NANOPARTICLES  SHOW  GOOD  PARAMAGNETIC 
PROPERTIES AND ARE COATED WITH ULTRATHIN LAYERS OF !U ATOMS 
APPROXIMATELY    NM	  HAVING  AN  AVERAGE  DIAMETER  OF 
APPROXIMATELY NM 4HESE MAGNETIC NANOPARTICLES ARE WELL 
DISPERSED IN (/ AND STABLE AT PHYSIOL P( WITHOUT PRECIPITATION 










4HE  ADDITION  OF  DODECANETHIOL  TO  A  SOLUTION  OF  OLEYLAMINE
STABILIZED  !U  NANOPARTICLES  IN  #(#L  LEADS  TO  AGGREGATION 
OF  NANOPARTICLES  AND  FORMATION  OF  COLLOIDAL  CRYSTALS  /  # 
#OMPTON & % /STERLOH $EPARTMENT OF #HEMISTRY 5NIVERSITY 
OF  #ALIFORNIA $AVIS  53!  *OURNAL  OF  THE !MERICAN #HEMICAL 
3OCIETY    	    "ASED  ON  RESULTS  FROM 
DYNAMIC  LIGHT  SCATTERING  AND  3%-  THE  AUTHORS  IDENTIFY 
THREE  DIFFERENT  GROWTH  MECHANISMS  DIRECT  NANOPARTICLE 
AGGREGATION  CLUSTER  AGGREGATION  AND  HETEROGENEOUS 
AGGREGATION  4HESE  MECHANISMS  PRODUCE  AMORPHOUS 
SINGLECRYSTALLINE POLYCRYSTALLINE AND CORESHELL TYPE CLUSTERS 
)N THE LATTER !U NANOPARTICLES ENCAPSULATE AN IMPURITY NUCLEUS 
!LL  CRYSTALLINE  STRUCTURES  EXHIBIT  FCC  OR  ICOSAHEDRAL  PACKING 








0OLYANILINE  ENCAPSULATED  AND  FUNCTIONALIZED  SELFASSEMBLED 
GOLD  NANOPARTICLES  WERE  SYNTHESIZED  USING  AN  INTERFACIAL 
POLYMN  APPROACH  +  -ALLICK  -  *  7ITCOMB  -  3  3CURRELL 
-OLECULAR 3CIENCES )NSTITUTE 5NIVERSITY OF THE 7ITWATERSRAND 
3 !FRICA *OURNAL OF 0HYSICS #ONDENSED -ATTER  	 





INFORMATION  ON  THE  CHEMICAL  STRUCTURE  OF  THE  POLYMER 56







POLYDISPERSITY  IS  DESCRIBED  4RIPHOSPHINOGOLD  OXONIUM  SALT 
;/!U00H	="&  IN  THE  PRESENCE  OF  AMINE  AND  DIOXYGEN 
IS  A  VERSATILE  GOLD  ATOM  SOURCE  IN  MESITYLENE  0  5ZNANSKI 
# !MIENS " #HAUDRET % "RYSZEWSKA #ENTRE FOR -OLECULAR AND 
-ACROMOLECULAR  3TUDIES  0OLISH !CADEMY OF  3CIENCES  ,ODZ 
0OLAND 0OLISH *OURNAL OF #HEMISTRY  	  4HE 
AMINE TAKES PART IN THE REDUCTION OF GOLD)	 ATOM PRECURSOR 










!  SEEDMEDIATED  METHOD  WAS  EMPLOYED  HERE  FOR  #4!"
ASSISTED GOLD NANOPARTICLE GROWTH  .M SILVER AQ COLLOID 








WAS  FOUND  THAT  THERE  IS A MAX  SEED CONCENTRATION OF  
TIMES  - APPROXIMATELY  MUL  TIMES  
- SEED SOLUTION ADDED	 IN  M,  TIMES  - (!U#L 
GROWTH  SOLUTION  FOR  GROWTH  OF  RODLIKE  PARTICLES  "ELOW  THIS 
SEED AMT THE ASPECT RATIO OF NANORODS COULD BE CONTROLLED 
BY  VARYING  THE  SILVER  SEED  AMT  IE  NANORODS  WITH  ASPECT 
RATIO  APPROXIMATELY    WERE  OBTAINED  WHEN  THE  SEED 
CONCENTRATION IN THE GROWTH SOLUTION WAS  TIMES  
- BY ADDING  MUL  TIMES  - SILVER SEED SOLUTION 
AND  NANORODS  WITH  ASPECT  RATIO  APPROXIMATELY  WERE 
OBTAINED WHEN THE SEED CONCENTRATION IN THE GROWTH SOLUTION 







TWO  DIFFERENT  NUCLEATION  PROCESSES  FOR  GROWTH  OF  NANORODS 
AND  SPHERES  &OR  HOLLOW  SPHERES  THE  REACTION  BETWEEN  !G 
SEEDS AND !U IONS FORMED HOLLOW STRUCTURES BASED ON THE !G 
PARTICLE TEMPLATE EFFECT 4HEN FURTHER GROWTH OF !U ON THESE 
HOLLOW  STRUCTURES  PRODUCED  HOLLOW  GOLD  NANOSPHERES  &OR 
NANORODS DUE  TO  THE  VERY  LOW CONCENTRATION OF  SILVER  SEED 
MOLAR RATIO OF !G SEED !U   TIMES 	 THE GROWTH 






!  REVIEW  ON  RECOVERY  OF  GOLD  VIA  LEACHING  MINERAL  RAW 
MATERIALS GOLD ORES AND ORE CONCS	 BY MEANS OF CYANIDATION 
'RUDEV  3TOYAN  -'5  ±3V  )VAN  2ILSKI²  "ULG  -INNO  $ELO  I 
'EOLOGIYA    	    4HE  FORMATION  OF  A  VERY  STABLE 
!U#.	COMPLEX WITH THE CYANIDE ION IS SHOWN 4HE ASSOCD 
'OLD "ULLETIN    




WAS PRESENTED AS WELL AS  THE NEED  FOR DETOXI½CATION OF  THE 













3OLVENT  EXTN  WAS  STUDIED  FOR  GOLD	  PALLADIUM	  AND 
PLATINUM	  BY  PROPICONAZOLE  	  FROM  -  HYDROCHLORIC 
ACID SOLUTIONS 2 ! +HISAMUTDINOV 9 ) -URINOV / 6 3HITIKOVA 
)NST  OF  /RGANIC  #HEMICAL  3CI  #ENTER  OF  5FA  2USS  !CAD 
OF  3CI  5FA  2USSIA  :HURNAL  .EORGANICHESKOI  +HIMII   
	  4HE EXTN SCHEME INCLUDES PROTONATION OF  AND 
THEN  COORDINATION  TO  A METAL  ACCORDING  TO  ANIONEXCHANGE 
MECHANISM  #ONCENTRATION  AND  THERMODN  CONSTS  OF  THE 
EXTN  WERE  CALCD  #OMMONLY  USED  FOR  PLANT  PROTECTION   
IS  PRESENTLY  RECOMMENDED  FOR  THE  COJOINT  EXTN  OF  NOBLE 
METALS 
  -ETHOD FOR 0ROCESSING OF 'OLD /RES
-  .  :LOBIN  6  6  .OVIKOV  6  6  2UDAKOV  6  +  3OVMEN 
3  )  :EL´BERG  -  :  +AZIMIROV  %  !  +OMPANEYTSEV  0!  :!/ 
±0OLYUS² 2USSIA 0ATENT .UMBER  # !UGUST  
DESCRIBE A METHOD FOR PROCESSING OF GOLD ORES  IS PROPOSED 
35"34!.#%  METHOD  INVOLVES  COMPLETE  NONSELECTIVE	 
MINING  OF  ORE  STAGED  GRINDING  OF  ORE  IN  GRINDERS  SEPG 
GROUND ORE  INTO  SIZE GRADES  SEPERATING OFFGRADE PART  AND 
MINING WASTE  FROM GROUND GRADED ORE USING  LUMPBYLUMP 
8RAY  SPECTROSCOPIC  SEPARATION  PROCESS  AND  SMALLPORTION 
8RAY  SPECTROSCOPIC  SORTINGOUT  PROCESS  PERFORMING  ADDNL 
GRINDING COMBINED WITH SCREENING OF CONCENTRATED ORE PART 
IN GRINDERS IN CLOSED CYCLE AFTER ADDNL SIZE SEPN INTO AT LEAST 
TWO  GRADES  PERFORMING  ADDNL  EXTN  OF  USEFUL  COMPONENT 
FROM REFUSES OF SMALLPORTION 8RAY SPECTROSCOPIC COARSEGRAIN 
PRODUCTS SORTING PROCESS BY PROVIDING VIBRATION CONCENTRATION 
THEREAFTER  DISCHARGING  REFUSES  INTO  DUMP  WASTE  PRODUCT 
DIRECTING  VIBRATION  CONCENTRATION  PRODUCT  FOR  ADDITIONAL 
GRINDING  IN CLOSED CYCLE ADDITIONAL EXTG USEFUL COMPONENT 
FROM REFUSES OF SMALLPORTION 8RAY SPECTROSCOPIC SMALLGRAIN 
PRODUCTS  SORTING  PROCESS  BY  PERFORMING  DOUBLE  SEQUENTIAL 
VIBRATION CONCENTRATION PROCESS THEREAFTER DISCHARGING THESE 
REFUSES INTO DUMP WASTE PRODUCT SUBJECTING CONCD PRODUCT 
OF  THIS  STAGE  OF  SMALLPORTION  8RAY  SPECTROSCOPIC  SORTING 







WERE  STUDIED  AT  LAB  LEVEL  USING  THE  !MBERLITE  )2!  ION 
EXCHANGE  RESIN  4ESTS  WERE  CARRIED  OUT  IN  A  STIRRED  REACTOR 
MAINTAINING A CONST TEMPERATURE 	 WITH A SOLUTION VOL
RESIN MASS  RATIO  OF   M,G  DURING    H  $EPARTAMENTO 
DE  )NGENIERIA  -ETALURGICA  5NIVERSIDAD  DE  3ANTIAGO  #HILE 





DECREASED  STRONGLY  THE  ADSORPTION  AND  THE  PRESENCE  OF 




3/	  AND  TRITHIONATE  3/	  WHICH  COULD  CAUSE  A 























SOLID RATIO  IS  	 WHILE HEATING THE KETTLE AND  INTRODUCING 
OXYGEN REACTING AT # AND -0A FOR H SLOWLY 









4HE  TITLE  METHOD  COMPRISES  THE  STEPS  OF  	  ADDING  
  VOL  CLEAR  AQUA  REGIA  CONTAINING  GOLD  TO  AN  ACIDPROOF 
REACTION KETTLE AT # AERATING AND STIRRING 	 ADDING 
ANHYD SODIUM SUL½TE  WT TIMES GOLD IN AQUA REGIA	 
WHILE  STIRRING  TILL  NO  BLACK  PPT  APPEARS  STANDING  TO  PPT 
FOR    H  AND  ½LTERING  	  WASHING WITH  BOILED WATER  
  TIMES  ADDING NITRIC  ACID  TILL  THE  LIQ  LEVEL EXCESS  THE GOLD 
SOIL AND HEATING TO DISSOLVE AND REMOVE  IMPURITIES AND 	 
WASHING  WITH  WATER    TIMES  AND  DRYING  AT  # 
9  :HANG  2  :HANG  2UIQIANG  0!  0EOP  2EP  #HINA  0ATENT 
.UMBER #. ! 3EPTEMBER  4HE METHOD HAS 
THE ADVANTAGES OF HIGH SPEED HIGH RECOVERY RATE 	 
SIGNI½CANT  REACTION  TERMINATION  SIMPLE OPERATION  LOW COST 





CHEMICAL  DECOMPOSITION  IN  AQ  SOLUTIONS  4HE  PRESENCE  OF 
TETRATHIONATE  TRITHIONATE  AND  SUL½DE  IS  UNAVOIDABLE  IN 
THE  AMMONIACAL  THIOSULFATE  SYSTEM  AS  THEY  ARE  PRODUCTS 
OF  THIOSULFATE  DECOMPOSITION  $  &ENG  *  3  *  VAN  $EVENTER 
$EPARTMENT  OF  #HEMICAL  AND  "IOMOLECULAR  %NGINEERING 
4HE 5NIVERSITY OF -ELBOURNE !USTRALIA -INERALS %NGINEERING 
  	    4HIOSULFATE  DECOMPOSITION  IS  OF  GREAT 
IMPORTANCE  IN  THE  THIOSULFATE  LEACHING  OF  GOLD  4HE  EFFECT 
OF THREE TYPICAL SULFUR SPECIES TETRATHIONATE TRITHIONATE AND 
SUL½DE ON THIOSULFATE LEACHING HAS BEEN INVESTIGATED IN BOTH 
PURE  GOLD  AND  ORE  SYSTEMS  4HE  GOLD  DISSOLUTION  INCREASED 
AT  LOW  CONCENTRATIONS  OF  THE  SULFUR  SPECIES  BUT  DECREASED 
AT HIGH CONCENTRATIONS 4HE PRESENCE OF THESE SULFUR SPECIES 
SIGNI½CANTLY  REDUCED  THIOSULFATE  DECOMPOSITION  AND  THIS 
BENE½CIAL  EFFECT  BECAME MORE PROMINENT  AT  HIGH  LEVELS  OF 
THE  SPECIES 4HE %HP( DIAGRAM  FOR  THE !U.3(/  SYSTEM 
INDICATED  THAT  THE  SUL½DE  ION  COULD  FORM  (3  TO  COMPLEX 
GOLD  ENHANCING  GOLD  LEACHING  4ETRATHIONATE  TRITHIONATE 
AND SUL½DE WOULD CONVERT TO THIOSULFATE WITH SOME ELEMENTAL 
SULFUR  BEING  FORMED  VIA  OXIDATION  OR  REDUCTION  ROUTES 
4HE  PRESENCE  OF  THE  SULFUR  SPECIES  SHIFTED  THE  THIOSULFATE 
DECOMPOSITION  REACTIONS  AND  HENCE  STABILIZED  THIOSULFATE 








GOLD  DISSOLUTION  IN  COARSE  POROUS  GOLD  OXIDE  ORE  PARTICLES 
3 # "OUFFARD $ ' $IXON "ARRICK 4ECHNOLOGY #ENTRE 6ANCOUVER 










TO  BE  EXTREMELY  RAPID  IN  SUCH  SMALL  PARTICLES  PREDICTS  THE 
CONVERSION  8  AS  A  FUNCTION  OF  TIME  CYANIDE  CONCENTRATION 
AND  TEMPERATURE  !CCORDING  TO  THE  DATA  AND  THE  MODEL 
INCREASING  TEMPS  AND  INCREASING  CYANIDE  CONCENTRATIONS 
WERE  FOUND  TO  INCREASE  THE  LEACHING  KINETICS  ,EACHING  OF 





LIFT  !CCORDING  TO  THE  DIFFUSIONREACTION  MODEL  DEVELOPED 
FOR THE COARSE PARTICLES THE ADVANCE OF CYANIDE AND OXYGEN 









MIXED ENVIRONMENTS  COULD  ALSO PREDICT  ACCURATELY  THE GOLD 
EXTN IN LARGE COLUMNS 4HIS EVIDENCE ATTESTS TO THE SLOWNESS 





!  SET  OF  BROADRANGE .)2VIS56 OPTICAL  ABSORPTION  SPECTRA 
MEASURED  FOR  SELECTED  !UCLUSTER  THIOLATE  COMPOUNDS 
'#4S  CONTAINING  APPROXIMATELY    TO    !U  ATOMS	  IS 
CONSISTENTLY DISPLAYED AND THEN ANALYZED WITHIN THE DIELEC
FUNCTIONS  APPROACH  2  " 7YRWAS - - !LVAREZ  *  4  +HOURY 
2 # 0RICE 4 ' 3CHAAFF 2 , 7HETTEN 3CHOOL OF #HEMISTRY  
"IOCHEMISTRY 'EORGIA )NSTITUTE OF 4ECHNOLOGY 53! %UROPEAN 
0HYSICAL  *OURNAL  $  !TOMIC  -OLECULAR  /PTICAL  AND  0LASMA 
0HYSICS   	    4HE  SIZEEVOLUTION  TOWARD  ³BULK´ 
!U  DIAMETER  NM	  OPTICAL  RESPONSE  IS  THEREBY  CLEARLY 
DEMONSTRATED  4HE  EMERGENCE  OF  APPARENT  ENERGY  GAPS 
%ON  FOR  ONSET  OF  OPTICAL  ABSORPTION  AS  WELL  AS  OTHER  ½NE
STRUCTURE IS CONSISTENT WITH THAT OF A WELLQUANTIZED METALLIC 
ELECTRONIC  STRUCTURE  FOR  THE  COMPOUNDS´  CORES  THE  ONSET
BAND LOCATION %ON AND INTENSITY ARE ATTRIBUTED SEMICLASSICALLY 
TO  A  CIRCULATIONFREQUENCY  RESONANCE  OF  THE  &ERMILEVEL 
ELECTRONS 7ITH DECREASING CLUSTERSIZE AN INCREASING FRACTION 
'OLD "ULLETIN    







)NSTITUTE  OF  0HYSICS  AND  #HEMISTRY  #HINESE  !CADEMY  OF 
3CIENCES  "EIJING  0EOPLES  2EPUBLIC  OF  #HINA  7UJI  #AILIAO 
8UEBAO  	  7HEN USING .A SILICATE AND 4%/3 
AS  THE  PRECURSOR  THE  CELL  STRUCTURE  OF  HAIR  CUTICLE  WAS  NOT 
WELL  REPLICATED  7HEN  USING  TETRA"U  TITANATE  AS  THE 
PRECURSOR  HOWEVER  4I/  MICROTUBES  WERE  OBTAINED  WITH 
NANOPORES  IN  THEIR  WALL  AND  NANOPOROUS  PLATELETS  ON  THEIR 
OUTER  SURFACES  WHICH  WERE  DERIVED  FROM  CUTICLE  CELLS  ON 
HAIR  SURFACES  4HE  NANOPORES  IN  THE  MICROTUBES  ACTED  AS 
AN  EFFECTIVE  NANOREACTOR  FOR  IN  SITU  SYNTHESIS  OF  !U 
NANOPARTICLES  4HE  MICROCHANNELS  NANOPORES  AND  NOBLE 
METAL NANOPARTICLES MAY PROVIDE A UNIQUE COMBINATION THAT 
WOULD  BE  ATTRACTIVE  IN  SUCH  APPLICATIONS  AS  CATALYSIS 
ADSORPTION AND SEPARATION 
